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Abstract: It is a company’s paramount goal to achieve customer loyalty and expand its
business. The effectiveness of these business strategies is relative to customer loyalty
which is often pursued through a binary approach. This paper primarily focuses on a
non-binary approach using Mamdani Fuzzy logic to measure customer loyalty and
compares the outcomes with a binary approach. Also, the customer loyalty factors,
including repeat patronage and relative attitude, are explored. Further, a comparison
of loyalty towards various cafe categories in Hong Kong is presented. Customer Loyalty
Matrix has been used to classify the above cafes based on the loyalty factors. A sociological study has been conducted where responses recorded from an online questionnaire are used to measure the above loyalty factors. With the help of the questionnaire
and parameter touchpoints, the authors hope that companies will employ the dynamic
loyalty factors in practice to improve value creation and differentiation strategies.
Keywords: customer loyalty; repeat patronage; relative attitude, fuzzy logic

1. Introduction
Companies are moving towards complex and dynamic innovation ecosystems, aiming to create value in several phases to increase customer loyalty (Ritala & Stefan, 2021; Stilgoe et al.,
2013). Customer loyalty is considered an essential risk-reduction strategy in purchasing a
product or service (Odin et al., 2001; Roselius, 1971), which helps build competitive advantage and positive differentiation through superior customer service and value creation
(Javalgi & Moberg, 1997). The concept of customer loyalty is generally derived from value
creation, and it yields significant sales, profits, and shareholder value (Duffy, 2003). Moreover, customer loyalty has gained academic and practical interest (Bapat & Thanigan, 2016;
Reynolds & Arnold, 2000). Prominent firms such as Amazon, Netflix and Apple are keen on
creating customer loyalty and have been ranked in the top three places according to a loyalty report published on 1121 brands across 109 categories. Brand Keys (a New York-based
brand and customer loyalty research consultancy) published the above report in 2020, selecting the brands based on: (1) creating value by ensuring customer engagement; (2) gener-
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ating greater returns and growth and helping in mitigating risk. The above discussion suggests that the loyalty achieved is relative to value created where companies enforce design
and innovation to create the value.
Design and innovation complement each other, with design being a primary influential element in creating value for a successful business (Walsh, 1992). Unlike the theories and core
competencies developed for business functions like finance, marketing, and operations, design as a process or action has been taken into less consideration for business (Cooper &
Press, 1995). In 2005, the British Government commissioned the Cox Review of Creativity in
Business to explore creative capabilities in an organisation (Cox, 2005). The above report discussed interesting connections of creativity-innovation-design where: (1) Creativity is perceived as the invention of new ideas by looking at prevailing problems differently or by discovering new opportunities; (2) Innovation is the process of exploitation of new ideas leading to new products, services, or methods of functioning the business; (3) Design combines
innovation and creativity to provide practical ideas which are attractive for users and customers. Competitive advantages can be developed with design as a companies coordinator
or integrator. These insights determine that design is intrinsically linked to business, which
can add and create value (Best, 2010). Few examples of companies innovating and creating
value through personalised products are IKEA, Amazon, Netflix and Spotify. IKEA is famous
for its compact and minimal do-it-yourself furniture (Kristoffersson, 2014), while Nike synced
their custom-fit shoes with the app. Amazon provides suggested buying options with behavioural targeting and predictive modelling, while Netflix and Spotify provide customised lists
and recommendations based on big data. The afore discussed company strategies generate
revenues, and provides meaningful and value for money purchases to the customers.
The innovation strategies aim to create or add value to the company and the customer’s life,
providing a sense of ‘meaning’. Moreover, the effectiveness and efficiency of these strategies can be measured with the help of customer loyalty. But how can this loyalty be measured? Also, what are the factors that influence customer loyalty? And how do these factors
create an impact on the companies? A literature review using snowballing approach has
been conducted to identify these factors to measure customer loyalty. A Customer Loyalty
classification Matrix (Dick & Basu, 1994) is identified during the review, and it is further used
to classify and compare customer loyalty of various cafe categories in Hong Kong. The forthcoming sections discuss the above-mentioned loyalty factors, matrix and cafe categorisation
in detail. Also, a methodology for measuring loyalty using a Mamdani fuzzy logic is presented.

2. Background of customer loyalty
Customer loyalty is a customer’s favourable preference concerning the product or service
and its attributes (Vilkaite-Vaitone & Skackauskiene, 2020). ‘Loyalty’ is defined as repeated
purchases and positive preference towards particular products or services during a specific
period (Yi & Jeon, 2003). It is to be noted that loyalty implies dedication and should not be
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confused with habit. Customer loyalty was first studied in 1923 (Copeland, 1923) to analyse
consumers’ buying habits to marketing methods. Brands were earlier created with advertising slogans to imply quality and trust; today, customers demand genuine value instead of advertisements alone (Duffy, 2003).
The advantages enjoyed by a company with strong customer loyalty factors include (1) the
ability to maintain premium pricing, greater bargaining power with channels of distribution,
reduced selling costs (Aaker, 1991); (2) positive word of mouth (Dick & Basu, 1994; Mittal &
Kamakura, 2001; Oliver Richard, 1997; Reicheld, 1996); (3) emotional brand attachment
(Thomson et al., 2005); (4) a strong barrier to potential new entries into the product/service
category, and synergistic advantages of brand extensions to related product/service categories (Reicheld, 1996). Further, Jacoby and Chestnut (1978) explain that a company's success
in the long term is not based on the number of consumers who buy it once but rather on the
number of consumers who are regular buyers of the brand. Indeed, long term success is no
longer achieved by optimised product and service price and qualities (Kuusik, 2007) but rather by customer relationships. It can cost six times more to win a new customer than to
keep an existing one (Rosenberg & Czepiel, 1984). This cost difference between customer
acquisition and customer retention shows a positive relationship between customer loyalty
and the company’s profitability (Gummesson, 1999; Hallowell, 1996; Heskett, 2002; Nordman, 2004; Reicheld, 1996). The following section elaborates on the factors of customer loyalty, which evolve from customer behaviour and attitude.

3. Customer loyalty factors
Two relevant factors for customer loyalty have been identified from a literature review conducted for customer loyalty using a snowballing approach. In the 1950s, loyalty was widely
introduced through the works of Brown (1952), using behavioural and attitudinal approaches. This was further refined by the company’s purchase frequency in terms of behaviour (Brody & Cunningham, 1968) and purchase possibility in terms of attitude (Farley,
1964), which were often proposed to measure customer loyalty. These two fundamental factors of customer loyalty (behaviour and attitude) have remained constant ever since Jacoby
and Chestnut published their book in 1978 (Nordman, 2004; Oliver Richard, 1997). Moreover, customer loyalty has been extensively discussed in traditional marketing literature, emphasising two different dimensions of the concept: behavioural (Jacoby & Chestnut, 1978)
and attitudinal loyalty (Narayandas, 1997). The behavioural aspect of customer loyalty
comes from repeated purchasing of the same brand, while the attitudinal element of customer loyalty represents feelings (Day, 1969) or preferences toward brands (Guest, 1955;
Jacoby & Kyner, 1973). Though early studies of customer loyalty majorly focused on the behavioural aspects of customer loyalty (Nordman, 2004), specific behavioural measures included a proportion of purchase (Cunningham, 1956), purchase sequence (Kahn et al., 1986),
and purchase probability. Later, Dick and Basu (1994) redefined ‘behaviour’ as ‘repeat patronage’ (RP) and ‘attitude’ as ‘relative attitude’ (RP) as a 2x2 matrix to provide more depth
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and became one of the significant contributors to behavioural and attitudinal loyalty (Nordman, 2004). Hence as per popularity, the two factors of customer loyalty have been identified as ‘repeat patronage’ and ‘relative attitude’ by Dick and Basu (1994).

Figure 1. Customer Loyalty Matrix. Reconstructed from (Dick and Basu, 1994, p.101)

As illustrated in Figure 1, the customer loyalty matrix is a square matrix containing four elements, loyalty, latent loyalty, spurious loyalty, and no loyalty. ‘Repeat Patronage’ (RP) denotes behavioural loyalty, and ‘Relative Attitude’ (RA) denotes attitudinal loyalty (Dick &
Basu, 1994, p. 101). With high RA and high RP, the ‘Loyalty’ segment is reached where the
customer is likely to repeat purchases and promote the brand via positive word of mouth.
Whereas high RA and low RP implies ‘Latent Loyalty’, which means that though customer
prefers the particular brand over its competitors, the purchase is less often. Some examples
of these can be restaurants or cars, which the customer prefers but purchases less frequently; this can be due to the financial (high price) or functional (product or service longevity) aspects. Low RA and high RP leads to ‘Spurious Loyalty’, indicating a fake or false segment since customers might buy the product or service without having a positive connection
with the brand. This can be due to the unavailability of alternatives (monopolistic market) or
brand differentiation. ‘No Loyalty’ segment occurs when RA and RP are low, denoting no
emotional connection or awareness about the brand or its products. A few reasons can be a
lack of promotion or product placement and differentiation or the product's low financial
and functional capability. For instance, the customer will likely buy the product or service if it
is on clearance sale or given free of cost. It is assumed that loyal buyers (in behaviour) to a
particular brand are expected to rate that brand higher (in attitude) than brands they either
never buy or purchase less often (Baldinger & Rubinson, 1996).
This segment covers the two factors of customer loyalty as RP and RA from the popular customer loyalty matrix created by Dick and Basu (1994). In general, researchers use this matrix
to measure customer loyalty using a binary approach. However, the binary approach has
certain limitations and is seen as a research gap. This is further explained with an alternative
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non-binary measurement approach involving fuzzy logic in the following section of the chapter.

4. Research gap, objectives, and questions
The paper aims to study the effect of customer loyalty with the help of the customer loyalty
matrix. The paper aims to investigate the impact of relative attitude and repeat patronage of
the company, which affects customer loyalty. This impact will be measured with fuzzy logic,
which will help identify customer loyalty status as per the matrix. The paper also aims to assist practitioners, policymakers, and academic researchers in determining what motivates
consumers' choices in products or services. This section includes the research gap, followed
by research objectives and questions.

4.1 Research gap
Customer Loyalty has always been seen in a binary approach, where the loyalty status is
boxed into one of the four segments. The previous studies used behavioural and attitudinal
data to profile customer loyalty (McMullan & Gilmore, 2008). However, the study presented
in this report uses the customer loyalty matrix and fuzzy logic systems (Zadeh, 1988), given
that their concepts are more popular and considered reliable. Dwelling deeper, the existing
literature generally adopts user-defined and statistical methods for loyalty analysis. One of
the significant limitations of these methods is that they assign every customer into exactly
one segment, which may be counter-intuitive and binary in nature (Simha & Iyengar, 2006).
The binary approach in computer language refers to a solution defined/classified in either 0
or 1. For instance, customer loyalty is generally classified as a square matrix (2×2) containing
four elements: ' loyalty’, ‘latent loyalty’, ‘spurious loyalty’, and ‘no loyalty’. These classifications are explored by two factors, namely ‘RA’ and ‘RP’, through a binary approach meaning
that these factors are only defined in either 0 or 1, resulting in the following solutions (0,0),
(0,1), (1,0) and (1,1), indicating no loyalty, latent loyalty, spurious loyalty and loyalty, respectively. For example, according to the binary approach on a five-point Likert scale, loyalty
classification for a three-point RA and RP cannot be determined since it is a bisecting point
of the matrix. Similarly, a coordinate of (3,3) will have an equal chance to be classified in the
four segments of the customer loyalty matrix, leading to a limiting value problem. This requires a non-binary approach to identify an intermediate solution between the binary values
0 and 1. Moreover, the customer preferences are diverse and dynamic and call for a new
measurement analysis that is non-binary (Foroudi et al., 2016; Guo et al., 2021). Fuzzy logic
is a non-binary method that can extract additional information regarding loyalty, yielding a
probabilistic solution through a logic-based classification of customers (Simha & Iyengar,
2006; Umoh & Isong, 2013).
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Table 1. Literature Review of the major papers which have used fuzzy logic to measure customer loyalty (Source: Authors)
S.
No.

Authors

Focus

Measurement

Factors considered for fuzzy logic
measurement

Fuzzy set Qualitative Comparative Analysis (fsQCA)

Behavior: customer revenue,
Commitment: the age on network,
Involvement with network: number of
services used

1

Simha and Iyengar, 2006 Fuzzy data mining for customer loyalty analysis

2

Umoh and Isong, 2013

Decision making for customer loyalty analysis and
relationship management

Fuzzy set Qualitative Comparative Analysis (fsQCA)

Turnover, Payment behavior,
Proximity, Specialty,
Loyalty

3

Foroudi et al., 2016

Influence of innovation capability and customer
experience on reputation and loyalty

Confirmatory Factor Analysis (CFA) with complexity
theory, Fuzzy set Qualitative Comparative Analysis
(fsQCA)

innovation capability, customer
experience

4

Pappas et al., 2016

Online shopping behavior of customers

Fuzzy set Qualitative Comparative Analysis (fsQCA)

5

Ghani et al., 2018

Measuring customer loyalty and decision making

Fuzzy set Qualitative Comparative Analysis (fsQCA)

6
7

Analysis for Key Factors for Customer Loyalty in EShopping Environment
Guo et al., 2021
Customer classification for modifying the failure
Geramian and Abraham, mode and effect analysis based three dimensional
2021
approach

Fuzzy set Qualitative Comparative Analysis (fsQCA)

Mamdani fuzzy inference system

cognitive, affective perceptions
Sentiment analysis of customer
reviews
information, service, system
customer purchase value, purchase
frequency, loyalty

Fuzzy logic uses linguistic variables, defined as fuzzy sets, to approximate human reasoning.
Further, it provides a solution to model logical reasoning where the truth of a statement is
not binary. Unlike statistical data mining techniques, Fuzzy logic enables non-numerical values and introduces the notion of linguistic variables. Using linguistic terms and variables will
result in a more human-oriented querying process, allowing a richer perspective of the data
(Ghani et al., 2018; Leischnig & Kasper-Brauer, 2015; Mikalef et al., 2015; Ordanini et al.,
2014; Pappas et al., 2016; Woodside, 2014). In recent years, fuzzy logic (Zadeh, 1988) has
been seen as an alternative approach to binary solutions that can yield intermediate solutions between 0 and 1, making it a non-binary approach.
Table 1 presents the seven articles using fuzzy logic to classify and analyse customer loyalty.
Different factors have been used for fuzzy logic measurement; however, RA and RP have not
been used together. This provides a major opportunity to explore the gap and understand
customer loyalty from a non-binary perspective and contribute to service research, and is
suitable for configuration analyses (Ordanini et al., 2014).
The research gap can be summarised as follows: Customer Loyalty has always been seen in a
binary approach, and extensive research is yet to be explored to understand the application
of fuzzy logic for a non-binary classification of customer loyalty.

4.2 Research Objectives and Questions
The research follows an input-output process where the two parameters (RP and RA) are the
input, which leads to customer loyalty as the output. After understanding the influence of
the factors RA and RP on customer loyalty, a research gap has been identified in the binary
approach to measuring customer loyalty with the matrix. This is followed by the general and
specific objectives that have been constructed to explore the concept further:
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General objective:
1. Investigate the non-binary approach to calculate and classify customer loyalty
Specific objectives:
1. Assess how the measurement of customer loyalty can be improved with the
help of Mamdani fuzzy logic
2. Identify the key-value touchpoints of RA and RP toward customer loyalty
Based on the research objectives, the following research questions have been identified,
which will be explored further in this paper:
1. What are the key values added by RA and RP?
2. What is the difference between customer loyalty measured from a binary and
non-binary approach?
It is hypothetical to believe that the proposed non-binary approach would yield expected outcomes of customer loyalty classification without any test scenarios. Therefore, a preliminary investigation in the form of a sociology study is carried out to assess
the fitness of the non-binary approach to measuring customer loyalty, which has been
elaborated on in the following sections.

5. Application of fuzzy logic on customer loyalty
The preliminary investigation contains sociological responses involving a consumer perspective on community, local, and international cafes in Hong Kong.
The objective of the sociological study is to explore the practical and dynamic qualities
of RA and RP for customer loyalty by using fuzzy logic (non-linear approach using
Mamdani Fuzzy Logic) and by simple planar-coordinate system marking (linear approach) for local, community, and international cafes in Hong Kong.

The study involves an exploratory sequential mixed method strategy, where qualitative analysis has been conducted from online questionnaires followed by quantitative analysis to
conduct Mamdani fuzzy logic. This section discusses the study setting and methodology, including data collection/analysis methods.

5.1 Sociology study setting
Coffee consumption has been redefined from a common source of caffeination to an exotic
experience to the senses, making it a premium beverage. Moreover, a study from the Global
Consumer Survey of Hong Kong was conducted with 1812 participants in 2021 to identify the
regularly consumed food and beverages. The study found that 53% of the 1812 participants
regularly consumed coffee in Hong Kong, which resulted in coffee being the largest consumed liquid beverage with annual revenue of US$1.75 billion (Statista, 2021). This makes
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cafes in Hong Kong an interesting setting to study customer loyalty, given their accessibility
and growing revenue. However, there are numerous cafes in Hong Kong, and studying all of
them is not suggestable considering the logistics; therefore, certain stores are selected to
conduct the sociological study.
The cafes were selected based on the criteria of companies using innovation strategies as set
by Verganti (2009), where (1) the product and service will deliver a new value or meaning to
one which already exists, (2) the product or service is original and has an exclusive brand
identity in the market, (3) the product or service has been recognised and appraised in the
past. However, the cafes cannot be compared together due to a contrast in their scale of
business; hence have been categorised into local, community, and international cafes based
on geographical locations (McMahon, 2011; Vallés-Planells et al., 2014; Zhu et al., 2019),
where the difference between these cafes is their cultural, design, social and business practices, amongst others. Though the analogy of local versus global has existed for a long time
(Marsden et al., 1999; Murdoch, 1998), community cafes are an addition to local and international cafes since they are standalone versions, making them unique. The classification of
the three categories has been further elaborated as (1) Community cafes are created by and
in Hong Kong, having one to three chains run by the same cafe owner; (2) Local Hong Kong
cafes have three or more chains in Hong Kong; (3) International cafes have chains which are
also present in other parts of the world. Given the limited time for the sociological study,
Starbucks and NOC have been selected for international and local Hong Kong cafes, respectively, since they meet the above-mentioned criteria and can provide a larger sample size
due to their popularity. Moreover, since community cafes are very specific to their geographic location, responses from nine community-based cafes were collected to sum up the
community cafe category to promote actual purchasing behaviour and attitude (instead of
intention). To summarise, the respondents are coffee or tea-consuming customers who have
been to their community cafe, Starbucks, as well as NOC.

5.2 Research methodology
The explorative sequential mixed method approach has been used to conduct the sociological study. This method employs qualitative data collection in the form of an online questionnaire on a five-point Likert scale, followed by converting the responses into numerical codes
and performing quantitative analysis, which uses fuzzy logic to interpret the data.
The data collection and analysis methods for the sociological study have been briefly summarised as follows:
1. Sampling Strategy: Simple random probability sampling strategy
2. Sample Size: 436 participants have responded to the online questionnaire presented in Error! Not a valid bookmark self-reference. shows a set of 30 questions that focus on customer loyalty factors toward the cafes, based on the fiveitem Likert scale (Skogland & Siguaw, 2004) which was applied based on customers’ willingness to recommend, revisit intention and provide positive word-
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of-mouth. Henceforth, RA has a wider range of 25 questions compared to RP,
which refers to the actual purchasing behaviour of customers instead of
measuring their intention to buy (Krishnan, 2021). In other words, the
participants will be asked to confirm their physical visits to the respective cafes
before recording their responses. Further, the questionnaire has been inspired
by the following authors for value creation: (1) Providing positive word-ofmouth (Andreassen & Lindestad, 1998; Zeithaml et al., 1996); (2)
Recommending the service to others (Stum & Thiry, 1991); (3) Encouraging
others to use the service (Bettencourt & Brown, 1997; Kingstrom, 1983) and (4)
Defending the service provider's virtues (Kingstrom, 1983). The questionnaire
also includes elements from the customer perspective which explore the
avenues (Caceres & Paparoidamis, 2007) as pointed out by Zeithaml et al.
(1996): (1) high purchase aim, (2) low price sensitivity, (3) feedback to the firm
(social and communication attitude), and (4) more business in terms of repeated
purchase and no switching.
3.
4.
5.

6. Table 2. Specifically, there were 436 responses for nine local cafes, 436 responses for Starbucks, and 289 responses for NOC, giving a total of 1161 cafe
responses
7. Data Collection Mode: For the online questionnaire (Error! Not a valid bookmark self-reference. shows a set of 30 questions that focus on customer loyalty
factors toward the cafes, based on the five-item Likert scale (Skogland & Siguaw,
2004) which was applied based on customers’ willingness to recommend, revisit
intention and provide positive word-of-mouth. Henceforth, RA has a wider
range of 25 questions compared to RP, which refers to the actual purchasing
behaviour of customers instead of measuring their intention to buy (Krishnan,
2021). In other words, the participants will be asked to confirm their physical
visits to the respective cafes before recording their responses. Further, the
questionnaire has been inspired by the following authors for value creation: (1)
Providing positive word-of-mouth (Andreassen & Lindestad, 1998; Zeithaml et
al., 1996); (2) Recommending the service to others (Stum & Thiry, 1991); (3)
Encouraging others to use the service (Bettencourt & Brown, 1997; Kingstrom,
1983) and (4) Defending the service provider's virtues (Kingstrom, 1983). The
questionnaire also includes elements from the customer perspective which
explore the avenues (Caceres & Paparoidamis, 2007) as pointed out by Zeithaml
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et al. (1996): (1) high purchase aim, (2) low price sensitivity, (3) feedback to the
firm (social and communication attitude), and (4) more business in terms of
repeated purchase and no switching.
8.
9.
10.

11. Table 2), answers in the form of a five-point Likert scale were collected online by
the author via Google Forms. The responses were then converted from textual
to numerical codes for statistical analysis (Bazeley, 2009). The five-point Likert
scale will be converted to scores where ‘Strongly Agree’ is marked five, ‘Agree’ is
marked four, ‘Neutral’ is marked three, ‘Disagree’ is marked two, and ‘Completely Disagree’ is marked one
12. Data Analysis: Customer loyalty has been calculated using Mamdani fuzzy logic
and simple planar-coordinate system marking (for comparison)
13. Data Calculation Software: Mamdani based Fuzzy Logic Designer in MATLAB
2018a
14. Time Horizon: Cross-sectional (all the data has been collected within the same
time)
15. Time Limit: One month (October-November 2021) for data collection
Ethical Considerations: The participants have not been coerced into finishing the questions;
they were strongly assured about their right to privacy and confidentiality. The informed
consent of the participants has been consideredError! Not a valid bookmark self-reference.
shows a set of 30 questions that focus on customer loyalty factors toward the cafes, based
on the five-item Likert scale (Skogland & Siguaw, 2004) which was applied based on customers’ willingness to recommend, revisit intention and provide positive word-of-mouth. Henceforth, RA has a wider range of 25 questions compared to RP, which refers to the actual
purchasing behaviour of customers instead of measuring their intention to buy (Krishnan,
2021). In other words, the participants will be asked to confirm their physical visits to the
respective cafes before recording their responses. Further, the questionnaire has been
inspired by the following authors for value creation: (1) Providing positive word-of-mouth
(Andreassen & Lindestad, 1998; Zeithaml et al., 1996); (2) Recommending the service to
others (Stum & Thiry, 1991); (3) Encouraging others to use the service (Bettencourt &
Brown, 1997; Kingstrom, 1983) and (4) Defending the service provider's virtues (Kingstrom,
1983). The questionnaire also includes elements from the customer perspective which
explore the avenues (Caceres & Paparoidamis, 2007) as pointed out by Zeithaml et al.
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(1996): (1) high purchase aim, (2) low price sensitivity, (3) feedback to the firm (social and
communication attitude), and (4) more business in terms of repeated purchase and no
switching.

Table 2. Online Questionnaire for the sociological study with RA/RP classification (Source: Authors)
S.
No.

Online Questionnaire prepared for the Sociological Study
(customer perspective)

1
2
3
4
5
6
7
8
9
10
11
12

If this cafe is busy/crowded, I eat here anyway
I like discussing about this brand and products with others
I would recommend this item/place/brand to others
I come to this place since the staff is friendly and interactive
I prefer this brand places for business meetings (or) to hang out with my friends/colleagues/family
I indeed like this brand
The place is pleasantful to visit
I personally connected to staff/item at this place
Employees of the cafe show respect to customers
This is the first brand shop I prefer to visit for a specific item
The products/services here are superior compared to other brands
The staff at this place has adequate skills in providing faster service
The cafe has promising and reliable features (wifi, data privacy, multiple payment platforms, easy pickup/disposal,
parking, etc.)
The cafe is consistent in providing quality service
The cafe is flexible in serving my needs
My experience in this shop is always memorable (discounts, loyalty programs, shop décor, smell, music, visuals,
etc.)
I have a good time here with my friends and family
Eating in this cafe says a lot about who I am
I would not change to another cafe even if I had a problem with the products/services of this cafe
If this cafe is not available, it makes a great difference to me and I will not try an alternative
I understand the features of this cafe well enough to evaluate it against other cafes
I am aware of the company's advertisements and promotions (new flavours, social media, etc.)
The cafe makes and fulfils its promises
I consider myself to be highly loyal to this cafe
The cafe provides timely and trustworthy information
I will buy this item even if there are cheaper alternatives
This cafe first comes to my mind when making purchases decision on the products or services
This place provides value for money
I intend to keep buying from this cafe in the future
I come to this cafe because of discounts and promotions

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Responses in the form of Five-point Likert
scale (with numerical scores)
Strongly Disagree Neutral Agree Strongly
Disagree
Agree
(1)
(2)
(3)
(4)
(5)

Customer
loyalty
factor

RA

RP

5.3 Mamdani fuzzy logic
An inbuilt fuzzy logic designer in MATLAB 2018a has been used to build the fuzzy inference
system for evaluating customer loyalty based on the factors RA and RP. Figure 2 illustrates the
fuzzy inference process used for the sociological study. Before processing the inputs,
fuzzification will be carried out using a five-point Likert scale with two different membership
functions, such that each pointer will have a contribution from rational inputs; these functions
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follow (a) case 1: Triangular and (b) case 2: Gaussian representation. The same functions have
been used for defuzzification. This is followed by an evaluation of fuzzy rules in Table 3.

Input
Repeat attitude and
Relative patronage
(RA,RP)

Membership functions
such as
gaussian, triangular,
trapezoidal

Fuzzification of input data

Evaluation of fuzzy rules

Aggregation

Defuzzification of output data

Output
Customer loyalty

Figure 2. Fuzzy inference process for customer loyalty analysis
Table 3. Fuzzy logic rules for customer loyalty analysis
Rule No.
RA
1.
Strongly Disagree
2.
Strongly Disagree
3.
Strongly Disagree
4.
Strongly Disagree
5.
Strongly Disagree
6.
Strongly Disagree
7.
Disagree
8.
Disagree
9.
Disagree
10.
Disagree
11.
Disagree
12.
Disagree
13.
Neutral
14.
Neutral
15.
Neutral
16.
Neutral
17.
Neutral
18.
Neutral
19.
Neutral
20.
Neutral
21.
Neutral
22.
Neutral
23.
Neutral
24.
Neutral
25.
Agree
26.
Agree
27.
Agree
28.
Agree
29.
Agree
30.
Agree
31.
Strongly Agree
32.
Strongly Agree
33.
Strongly Agree
34.
Strongly Agree
35.
Strongly Agree
36.
Strongly Agree

12

RP
Strongly Disagree
Disagree
Neutral
Neutral
Agree
Strongly Agree
Strongly Disagree
Disagree
Neutral
Neutral
Agree
Strongly Agree
Strongly Disagree
Strongly Disagree
Disagree
Disagree
Neutral
Neutral
Neutral
Neutral
Agree
Agree
Strongly Agree
Strongly Agree
Strongly Disagree
Disagree
Neutral
Neutral
Agree
Strongly Agree
Strongly Disagree
Disagree
Neutral
Neutral
Agree
Strongly Agree

Customer Loyalty
No Loyalty
No Loyalty
No Loyalty
Spurious Loyalty
Spurious Loyalty
Spurious Loyalty
No Loyalty
No Loyalty
No Loyalty
Spurious Loyalty
Spurious Loyalty
Spurious Loyalty
No Loyalty
Latent Loyalty
No Loyalty
Latent Loyalty
No Loyalty
Spurious Loyalty
Latent Loyalty
Loyalty
Spurious Loyalty
Loyalty
Spurious Loyalty
Loyalty
Latent Loyalty
Latent Loyalty
Latent Loyalty
Loyalty
Loyalty
Loyalty
Latent Loyalty
Latent Loyalty
Latent Loyalty
Loyalty
Loyalty
Loyalty

Weight
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Before proceeding from fuzzification to defuzzification, the inference system requires an
aggregator that contains specific rules. A total of 36 relevant rules with equal weightage
were identified for aggregation, as presented in Table 3. For instance, Rule One states that if
RA and RP are ‘Strongly Disagree’, then the classification of customer loyalty is ‘No Loyalty’.
In general, customer loyalty is classified into four categories, namely, ‘no loyalty’, ‘spurious’,
‘latent’, and ‘loyalty’, according to the Customer Loyalty Matrix. Figure 3 illustrates the
fuzzification of the data on a five-point Likert system for RA and RP represented in Triangular
(case 1) and Gaussian (case 2) representation. While Figure 4 illustrates that defuzzification
of the data is performed on a four-point Likert scale such that each point represents a
category of customer loyalty. Further, the membership functions have been defined with
overlapping regions that ensure the curve's smoothness, which represents customer loyalty.
For instance, a 1.2 of RA indicates close to ‘Strongly disagree’ while partly indicating
‘disagree’.

(a)

(b)

Figure 3. Fuzzification of five-point Likert-scale for RA and RP (a) case 1 (b) case 2

(a)

(b)

Figure 4. deFuzzification of four-point Likert-scale for customer loyalty (a) case 1 (b) case 2
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The following section elaborates on the implementation of fuzzy logic and direct logic to explore customer loyalty with its factors, RA and RP; this is followed by relevant insights from the sociological study.

5.4 Sociological study outcome
This section explores the customer loyalty matrix in two ways: (1) a direct approach performed by simple planar-coordinate system marking; and (2) using Mamdani fuzzy logic. A
direct approach has been employed to verify the data with fuzzy logic to discuss the demerits of a direct classification of customer loyalty. The procedure for identifying customer loyalty following the Mamdani fuzzy inference process has already been discussed earlier. Average values of RA and RP from 1161 responses have been considered for the simple planarcoordinate system marking. Figure 5 presents the outcomes of the fuzzy inference model denoted by Triangular (case 1) and Gaussian (case 2) representations and direct approach.
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(a)

(b)
RA

RP

Community 3.31

3.35

Starbucks

2.98

2.96

NOC

3.05

3.02

Customer Loyalty
Fuzzy Logic
Triangular
Gaussian
Spurious/Latent (2.5) Spurious/Latent (2.5)

Direct
Loyalty

Spurious/Latent (2.5)

Spurious/Latent (2.5)

No Loyalty

Spurious/Latent (2.5)

Spurious/Latent (2.5)

Loyalty

Figure 5. Graphical representation of customer loyalty towards community, Starbucks, and NOC. (a)
Case 1; (b) Case 2

The textual codes from the online questionnaire were converted to numerical codes, after
which their average was calculated for RA and RP. These average numbers were used in the
fuzzy logic designer with the help of the 36 rules as given in Table 3. The five-point Likert
scale was then converted to a four-point Likert scale with the help of defuzzification (as
given in Figure 3 and Figure 4) since there are four parameters in the matrix. From the triangular and gaussian charts given in Figure 5, we can see that fuzzy logic suggests spurious or
latent loyalty for community, NOC, and Starbucks. However, when using average numbers
directly to plot the matrix using the direct approach, community cafes and NOC were segmented in the Loyalty stage, which can be due to their patronage and personalised experience (such as value for money, visual appeal, positive recall points).
Table 4. Value touchpoints for each customer loyalty parameter (Source: Authors)
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Customer Loyalty
Parameters

Value Touchpoints

Repeat Patronage
(RP)

value for money, always buy from the same brand, I
will not switch even if there are cheaper alternatives

Relative Attitude
(RA)

word of mouth or recommendation, I can relate to the
product; feelings and sentiments,entertainment,
pleasurable; product or service innovation, offers high
quality item; problem solving, memorable, sense of
belonging, will repeat the purchase; reputation, admire
and trust, environmentally responsible brand,
information about the brand is available

Table 4 lists down the value touchpoints decoded from the online questionnaire responses
for RP and RA, leading to a better score from the customer’s point of view. While RP concerns the financial concerns, RA is more dynamic and involves experience, social, functional,
awareness, and cognitive, among other aspects, which lead to advocacy of the product or
the service.
Insight from the sociological study: Mamdani fuzzy logic offers a dynamic range and probabilistic approach to customer loyalty plotting compared to the simple planar-coordinate system marking; however, it needs to be refined further with more variation in the rules.

6. Conclusion
There has been a change in the focus on how value is created from a product-centric view to
the customer’s valuation of the advantage on consumption. This leads us to a previously ignored customer lens on customer loyalty and value creation. Further, business and design
concepts need to be seen as a series of actions instead of seeing them as a mere one-step
completion. Considering their processes at various levels could reveal significant contributions to the fields of design to business, not generally considered in any economic theory.
The literature review on customer loyalty helped identify a non-binary approach that needs
to be further extended to make the measurement of customer loyalty more dynamic. The
sociological study covered customers' perspectives on customer loyalty and value touchpoints and also clarified customers' preferences regarding RA and RP, which companies
should pay attention to while making innovative strategies to achieve customer loyalty. Further tests and analysis will be conducted on community, local, and international cafes in
Hong Kong to refine the classification of customer loyalty with the help of fuzzy logic.
The study aims to contribute to the fields of business and design by (1) Providing managers
with a dynamic approach to guide behaviour and attitude that supports the values created
by their brands to best impact customer perceptions; (2) Understanding the brand from
both the company and customer perspectives of strategy and creativity, pointing to avenues
for future research to advance their understanding; (3) Exploring how attitude and behaviour can be created/added, and implemented in business to enhance customer loyalty. From
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a managerial perspective, this study can enlighten how to create RA and RP parameters to
engage customers, promote value allocation and take corrective action by changing the
strategy. The RA and RP factors can also serve as guidelines for managers to create value in
the business environment by choosing a specific strategy to yield desired results. This study
can contribute to the literature and progress of theory development of customer loyalty, relationship marketing, and value creation on an academic level. A value creation perspective
(seen in this study as a ‘process’) of customer loyalty is further highlighted. The paper encourages future participation and research on principles and results that focus on the relationship between business and design instead of viewing them separately.
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